Cardiac, respiratory, and renal responses to stimulation of the external cuneate nucleus.
The cardiac, respiratory, and renal responses of electrical stimulation and microinjection of excitatory amino acids into the external cuneate nucleus were investigated in 57 cats anesthetized with pentobarbital sodium, paralyzed, and artificially ventilated. Trains of rectangular cathodal pulses of 40-100 microA at 50 Hz and 0.1 ms duration were delivered through monopolar glass microelectrodes with a tip diameter of 10-20 micron, filled with indium-Woods metal alloy. Electrical stimulation at 232 histologically identified sites within the external cuneate nucleus could evoke changes in arterial blood pressure, heart rate, and efferent renal sympathetic nerve activity. In a further set of experiments, a change in respiration was observed at 74 identified sites. An increase or decrease in all parameters measured could be elicited at different stimulus sites within the external cuneate nucleus. Repositioning of the electrode (0.2-0.4 mm) in depth or laterally could result in a different response with stimulation. Microinjections of D,L-homocysteic acid or glutamate could mimic the evoked changes in blood pressure, heart rate, efferent renal sympathetic nerve activity, and respiration. This suggests that the external cuneate nucleus contains cell bodies that may modulate components of various cardiac, respiratory and renal reflexes. It is proposed that the external cuneate nucleus may be involved in the integration of somato-autonomic reflex responses.